This paper analyzes characteristics of the informal economy in Poland in the context of transition, using a specific survey carried out in the framework of the classic Labor Force Survey, conducted by the Polish National Statistical office (GUS), in 1995. The participation probabilities of three types of informal activities (working, buying and hiring) are discussed. Their interdependencies are analyzed in the light of the hypothesis of network or neighborhood effects. The impact of a household's participation in informal markets on its regular consumption is estimated by imputing the probability of its informal activity in the consumption surveys and panels. Such participation does significantly influence more than half of household's expenditure on goods and services. Moreover, the participants of the informal economy distinguish themselves by higher individual full prices (integrating both monetary and non-monetary constraints and resources).
Introduction
During the transition period, as experienced by Poland after the liberalization of foreign and domestic markets on the 1 st January 1990, the old type of informal market activities gradually disappeared as the official markets got stronger. However, new informal activities were created simultaneously due to the appearance of constraints on households or firms. For instance, subsistence constraints are likely to have appeared for households in 1989 and 1990 , which might have obliged households to seek new sources of revenue and to minimize food prices by operating in black markets. The gradual definition of the limits and organization of official markets may also have created new legal constraints for firms, which may then have used unofficial channels to weaken their transaction costs. It is particularly important to analyze the behavior of households in informal markets during this period, as a means of predicting whether the informal economy will disappear soon after first appearing during a transition, or whether it is likely to persist as a permanent structure (see DupaigneHénin, 2001 ). Three reasons may drive households into the black market: first the search for cheaper commodities in monetary terms. Second, rationing, which is essentially the same as the first cause, commodities being cheaper on the black market when the sum of monetary and the virtual prices arising from constraints and non-monetary resources is taken into account. Third, the participation in one area of the informal economy, for instance by working unofficially, may create social interactions which lowers the cost of other unofficial activities, like buying goods on the black market (see Fortin-Lacroix-Montmarquette, 2000) . Therefore, by considering both the participation of a household in informal markets and its official labor supply and consumption, we are able to answer two questions. First, does the participation in various informal market activities which are interdependent give rise to a multiplier effect? This is a question posed by Fortin-Lacroix-Montmarquette (2000) for working and buying activities. Second, is informal consumption driven mainly by a minimizing behavior, whereby households search for lower prices, minimizing the risk of participating in black markets, or rather by the appearance of subsistence constraints due to the transition? In the latter case, informal markets should disappear rapidly as the subsistence constraints faced by households during the transition phase. This paper also presents some essential facts about informal markets in Poland during the transition and proposes a statistical matching method to measure the income effect of informal activities on regular expenditures. In Section 1, we present some historical and methodological comments of how the hidden economy was measured in Poland at the macro and micro levels, during the transition period. In Section 2, we define and estimate the participation probabilities including several types of informal economic activities: working, buying consumer goods and services or unregistered hiring. We also analyze the socioeconomic profiles of the participating households and interactions between different types of informal activities. Our data source in this part is an original, large-scale informal economy survey conducted together with classic Labour Force Survey (Extended LFS) in Poland in 1995 (see Appendix 2 for details). In Section 3, we estimate the impact of informal market participation probabilities on the regular consumption patterns, using the extended LFS survey, matched statistically with the 1995 Household Budget Survey (HBS) and with the consumption panel derived from the 1994-1996 time-series data of the HBS (see Appendix 2 for details). The specific consumption behavior characteristics of participants in informal markets are analyzed by estimating the cross-section and panel of the Almost Ideal DS-QAIDS models, for the 1994-1996 period. 
Measuring the Determinants and Effects of Informal Market Participation within the Context of Transition
Informal economic activity is a natural market reaction in the presence of governmental (or institutional) interventions and regulations (Fortin 2002) . In an economy where the market is not fully regulated (as in centrally planned economies and to a lesser extent transition economies) different types of rationing can also be a cause of strong informal sectors. Economic agents try to avoid the implied constraints or extra costs through different types of participation in the informal economy. Thus, the size and evolution of the informal sector depends on the characteristics and extent of state or institutional restrictions.
By comparing the size of the informal economy across different types of countries (developed, developing and countries in transition) using the same methodology (DYMIMIC macroeconomic model, Schneider (2007) ) it is possible to obtain an idea of the relative importance of informal markets in various countries in the world, with respect to their economic status. The average size of informal economies in transition countries (39% of PIB) is higher than in the most developed countries (14%), but lower than in the developing countries (42%). Among transition countries there is also great heterogeneity. The estimated share of Poland's informal economy in 2004/2005 was 27% of GDP, below the average for all transition countries, but higher than in Central European transition countries: (Hungary (25%), the Slovak Republic (18%) and the Czech Republic (18%).
In Poland, the informal economy has always existed, as in other transition countries. But its character and nature changed dramatically during the transition period.
In the pre-transition period, the formal-informal duality of the economy was based mainly on multiple economic disequilibria resulting from the coexistence of generalized rationing with administered prices and almost free, informal market sectors with equilibrium prices for the same goods and services. A specific role was played by dual (formal and informal) foreign currency regulations. They acted as an equilibrium factor on the supplyconstrained official consumer market by giving the opportunity of access to the unconstrained consumer market. The use of time by queuing was another informal adjustment factor both for working and non working people. Indeed formal working time in state enterprises was often shared with informal private activities like working informally or queuing. The labor market was constrained on the demand side by quasi-permanent workforce shortages for employers, generating various forms of formal and informal adjustments like multiemployment situations for employees. The peculiar characteristics of informal markets within the centrally planned Polish economy are described in detail in Starzec 1983, and explained within the framework of a disequilibrium model in Charemza (1982 Charemza ( , 1990 .
The transition from a centrally planned to a market economy changed the character and nature of disequilibria and constraints, generating new forms of formal-informal duality in the economy. Vanishing shortages in goods and services markets were replaced by new disequilibria, especially in the labor market with the emergence of unemployment and its associated, specific social protection (contributions and benefits). At the same time, the liberalization of the economy, and the rapid growth of the private sector were accompanied by large-scale public finance reforms. The most important ones were the introduction of progressive income tax, of Value Added Tax (VAT), the individualization of social contributions and old age pension reform. These changes created the new conditions for informal economic development, similar to those observed in traditional market economies. The opening of borders expanded considerably informal, international commercial activities (smuggling) and informal labor migration (see CASE, 2007) . Thus, the most important effect Document de Travail du Centre d'Economie de la Sorbonne -2009.17 halshs-00375543, version 1 -15 Apr 2009 5 of the transition from an administrated economy of shortage to a market economy with state regulation was a shift from a situation of consumption constraints to one of employment constraints, each with corresponding informal market behaviors. The transformation of informal markets was similar in several central European countries (Hungary, Czech Republic, Slovakia), but differed for Russia (Kurkchiyan, Marina. 2000) and the former Soviet Union Republics, where both the pre-transition and post-transition situations have been institutionally and politically more specific, and extremely heterogeneous (e.g. for Georgia see Bernabè, Stampini (2008) ). When compared to other Central European countries, Poland's specificity has been related to the peculiar situation of the agricultural sector both before and during the transition. Under central planning, Poland was characterized by a relatively open economy and the presence of a very large private sector in agriculture (90% of output). During the transition period, agriculture became potentially the most important part of the informal labor market because of its high unemployment levels (GUS 1996) and the characteristics of the tax regime (lump sum taxation).
Several sources of information must often be combined to obtain the most plausible image of the informal market reality. The macroeconomic evaluation methods try to correct the GDP aggregates for unregistered activities (Schneider, 2007) whereas microeconomic approaches try to correct the individual income and expenditure distribution for informal market participation effects. Moreover, the microeconomic approach is essentially oriented to the question of the cost-benefit utility maximization problem of tax evasion (Cowell, 1985 (Cowell, , 1990 , and more generally to an individual's economic and social reasons for participating in informal markets.
The classic micro-economic question of the trade-off between participating in formal or informal labor markets was formalized by Fortin and Lacroix (1992) , in a structural model maximizing an individual's expected utility. However, the hidden nature of the informal economy and the resulting lack of specific individual information make the estimation of a structural model very complex. Most econometric applications use it in a reduced form.
Another difficulty lies in taking into account the risks of control, the cost of legal penalties and moral stigma in evaluating informal market participation when active policies exist to sanction underground activities. Fortin et al, 2004 discussed this problem and proposed an econometric model for informal market participation in this context.
Similarly the role of social interactions (Mansky, 2000) , network effects or neighborhood effects (Fortin et al 2002) in the informal activities are discussed in the literature but are difficult to deal with in empirical research because of identification problems and the lack of specific data. More recent work on the role of social interactions uses experimental data (Fortin et al 2007) with somewhat debatable empirical results, because they are based on artificially composed groups of taxpayers, and are difficult to extrapolate to the entire population.
Our approach is based on the same microeconomic background analyzing the causes and interactions between different informal behaviors. We analyze informal market participation decisions, taking advantage of an original survey specifically devoted to the study of informal activities, conducted in Poland in 1995 during the transition period (see GUS, 1996) . In particular, we analyze the differences and links between various types of underground activities (buying, hiring and working) and discuss the existence of network effects (Section 1). Then we propose an original method to investigate the links between consumer behavior and informal market participation, based on statistically matched data for consumption and informal activities (Section 2). This analysis allows the identification of the specific consumption patterns of informal market participants. 
Informal Work
Within the transition context, the central question lies in analyzing informal work patterns in Poland as a dysfunction of the labor market, but also as a collateral phenomenon of unemployment and tax evasion. How do people explain the reasons of participating in the informal labor market (Table 1) ? In 1995, most of them (63%) indicated insufficient income or the inability of finding an official job (39%). Too high taxes also motivated almost 25% of people moonlighting, but only 10% feared losing their means tested benefits if working in the official market. Generally the male-female distribution of responses to these questions is similar, except for persons indicating the financial advantage of working without a contract, which was more frequent for women that for men. Younger and better educated people cite tax evasion more frequently as a reason for working without a formal contract, than do others who stressed more the need for extra income. Generally, the income constraint appears as the main reason for moonlighting.
The most frequent types of hidden activities are agriculture and gardening (25%), construction and home fitting (14.2%), car repairs and transport (12%) and so-called neighborhood services (13%). The majority of moonlighters are aged between 25 and 44 (52%). Participation in the informal labor market is found in all education groups, but most frequently concerns people with vocational and primary school education (38%).
Almost all socio-demographic groups are concerned by informal work. However, activities of the hidden economy are observed more frequently among low-skilled workers and jobs which do not need high qualifications. It seems that these activities are mainly caused by insufficient income and dysfunctions in official labor markets. Similarly, hiring moonlighters appears to reflect the search for low cost labor, a kind of golden opportunity rather than a systematic choice for tax evasion. As stressed by Kalaska and Witkowski (1996) , informal work "is a form of survival of both employers and those employees who have no chances in the official market".
In the post-transition period surveyed in (2004), a similar study (GUS, 2005) showed relatively few changes in attitudes and opinions towards the informal activities. However, the shift from transition to post-transition period weakened significantly the economic constraint, and strengthened the tax burden effect, as reasons for informal labor market participation. Indeed, the lack of alternatives to informal work and the heavy tax burden were declared more often in 1995 than in 2004 as causes for taking up an informal work, whereas insufficient incomes were a less frequent motivation of informal activities in 2004 than in 1995. However, their respective ranks among the main motivations of participating in the informal labor market remained the same. Moreover, the differences in opinions observed in 1995 were almost unchanged in 2004, whatever the sex, age, education group or the locality.
Informal Market Participation
The analysis of informal labor market participation can be enlarged to the other underground activities: buying and hiring, following the explicit responses in the available 7 survey. We define "informal market participation" as a positive response by anyone involved in one of the three informal activities (working, buying, or hiring).
We consider that a household participates in parallel activities if at least one of its members does so. In Table 2 , we present some general statistics about household's participation in the different types of underground activities. Almost 22% households are present in at least one of the informal markets through one of its members: 15% in buying, 7.4% in working and 6.8% in hiring.
Almost 18% of households were present in the informal labor market. About 1.6% of households combined both working and hiring. 2.5% were buying and working and more than 5% were buying and hiring informally. This interdependence of certain informal activities will be discussed later in this section. 
Socio-Economic Profiles and Participation Probabilities
The definition of participation here is the participation declared by any person in the household, in any informal activity (buying, working, hiring) permanently or occasionally. We consider that the household's situation and needs determine the demand for informal market goods, services and activities. Another hypothesis following the same logic is to consider that one informal activity induces another, which can be done by the same person or any other member of the same household.
Overall the probability of a household's participation increases with the number of children. It is also higher in the countryside in families of farmers or when persons have a dual activity along with working on a farm. Unemployment of the head of the household is a strong factor increasing the probability of informal participation, while age reduces it. University education increases considerably and significantly the probability of participation, while other education categories have no significant impact (Appendix Table B1 ).
The socio-economic profiles of participants change if various types of informal activities (working, buying, hiring) are taken into account (see Appendix table B1).
a. As expected, unemployment increases significantly the probability of doing unregistered work, but reduces informal buying. b. Male heads of household have a higher probability of working or hiring without formal contracts than females, but a lower probability of buying in the informal market. c. Living in a area where unemployment is lower than the national average is related to a higher probability of hiring and a lower probability of working informally (which seems natural). In contrast, in areas of higher than average unemployment, the probability of working informally is significant and higher than in the areas with average unemployment. d. There is no significant difference in the probability of participating in any informal activity with respect to the age, except for people over 60 for whom informal work is significantly lower than for others. This is related very probably to their generally lower participation in the labor market. e. The probability of participation does not vary for inhabitants of cities and towns, except for informal hiring, which rises significantly with the size of conurbation. However, living in the countryside raises very significantly the chances of participating in all informal activities. f. Similarly, farmers or people with dual occupations (farmers and wage earners) have a higher and significant probability of participating in all informal activities than do wage earners. The self-employed have a higher probability of working informally, but not buying nor hiring. g. The education level has a small influence on participation behavior: high school education reduces the probability of working informally, whereas university education increases the probability of buying in informal markets. h. The family situation has a small impact on informal activities: participation rises with the number of children with the most significant outcomes for informal work. Buying and hiring informally are more probable for families with 3 children than for smaller ones.
Generally, the probability of all kinds of informal activities occurring is highest in rural areas. Working without a formal contract is most frequent among the unemployed or in the areas with relatively high unemployment. Informal hiring activities are more probable in cities but also among families with several children. The high probability of informal buying is related to the head of household's education and the presence of a large family. In short, the relationships with respect to the informal activities appear to depend on a household's income or labor market situation, its rural or urban environment. But, they are age independent, excepting the fall in the "natural" labor supply by the elderly.
The Interdependence of Buying, Working and Hiring in Informal Markets
Following Fortin et al, 2002, we examine the existence of interdependence of various informal activities, by enlarging the analysis to the three types of informal market activities: working, buying and hiring without formal contracts, in the context of the Polish transition economy. We test the hypothesis of interdependence using a recursive bivariate probit model of the probability of buying goods and services informally, combined with other informal activities (working or hiring without formal contracts) by including them as regressors in the buying equation. We estimate three models combining (a) working and buying, (b) hiring and buying, (c) working or hiring and buying using seemingly unrelated regressions allowing for the correlation of residuals.
In order to take into account the possible endogeneity of dependent variables used as regressors, we use the following estimation procedure. Firstly, we include the regional unemployment variables only in the equation of the probability of working (or hiring) supposing that there is little interdependence between them and the informal buying. Secondly, we instrument the dependent variable of the first equation (probability of working, hiring and buying or hiring) by simple probit method and put the instrumented value as a regressor into the buying equation.
The system is composed of the two equations corresponding to each type of informal activity (with social and economic determinants as explanatory variables). This system is estimated by maximum likelihood with exogeneity constraints obtained by excluding some of the explanatory variables from one equation. The summary results of the three models estimated in terms of marginal effects are presented in the Table 3 . The full results are given in Appendix B, Tables B2-B4. -(1) The marginal effect of working in the informal market (i.e. shifting from 0 to 1, where 1 is working informally) raises the probability of also buying informally by 0.45. More generally, any participation in the informal labor market (working or hiring) increases the probability of buying by 0.48. These effects are particularly high, when compared with the average probability of participating in the informal consumer market which is 0.15. -(2) The closest relationship is observed between hiring and buying informally. The marginal effect obtained (0.50) means that hiring informally increases the probability of buying informally by 50 percent. The estimated high marginal effects confirm the presence of social network or neighborhood effects which raise the probability of households participating in other informal markets when they are already active in one informal market. Moreover the results show a strong interdependency among various informal activities, suggesting that participating in any one of them can be a significant determinant explaining households' behavior.
We develop this conclusion in the next section, taking into consideration the influence of the informal market participation on households' consumer behavior in regular markets. 
Participation in Informal Markets and Household Expenditures in Regular Markets
We conclude from Section 2 that a household's participation in the informal labor market may create a positive network effect on hiring labor services, or purchasing goods in the black market. Both of these expenditures may influence regular consumption because of substitution between regular and informal expenditures. Thus, both modes of participating in informal institutions may change expenditure in regular markets. Indeed, if informal activities influence regular consumption, then the estimation of regular demand as recorded in Household Budgets surveys may be biased whenever these informal activities are not taken into account. Moreover, considering them as potential explanatory variables may reduce part of the endogeneity biases which appear in cross-section estimations, and which are caused by the existence of permanent, latent (unobserved) variables (see Gardes et al., 2005 , for the biases of income elasticities computed on cross-sections). We try to deepen analysis of this question by proposing an approach combining microeconomic consumer behavior analysis based on typical household budget data, with information about the participation in informal markets contained in the Labor Force survey: integrating an index of unofficial activities in 12 the equation for regular consumption may greatly improve cross-section estimates of all variables which are correlated, in the cross-section dimension, to these unofficial activities. The result would be cross-section estimates closer to time-series estimates, which would solve the puzzle discussed in Gardes et al. (2005) .
In order to test for this dependency, we have imputed the probability of participating in informal markets for each household from the Family Expenditures surveys. For this analysis we use two statistically matched surveys: (i) the extended Labor Force Survey 1995 (ELFS 1995) containing specific information on informal economy participation (used in the previous section); and (ii) the Household Budget Survey (HBS 1995) with the associated fouryear panel data (1993) (1994) (1995) (1996) (see Appendix 2 for more details). First, demand systems are estimated for both time-series (panel) and cross-section data, including the information on the participation in informal markets. Second, the income elasticities are compared between subpopulations with different participation probabilities. This comparison can indicate to what extent the use of informal markets is an economic constraint rather than a "golden opportunity" simply allowing goods and services to be bought at lower price level.
Specification, Econometric Methodology and Data-base Construction
The first step consists in setting up an appropriate data-base. We use a regression based matching procedure to impute the informal market participation probabilities from ELFS 1995 into the 1994-96 Panel of Household Budget Surveys and the 1995 Household Budget Survey (HBS). The estimated model of participation in the informal economy based on the 1995 ELFS Survey (see Section 1 and Table B1 in the Appendix B) is applied to predict the participation probabilities of each household in the panel and the survey (HBS), using similar household characteristics. These predicted probabilities are added as explanatory variables in the demand systems analysis. Our hypothesis is that the households participating and not participating in informal markets may behave differently, with respect to their socio-economic characteristics, when facing a change in income, relative prices or other determinants of their consumption. We test this hypothesis estimating an Almost Ideal Demand System and a Quadratic Almost Ideal Demand System (QAIDS), on panel and cross-section expenditure data with the imputed information about informal market participation. The estimation of the Quadratic Almost Ideal Demand System QAIDS has been made using the convergence algorithm proposed by Banks et al. (1997) : for the linear Almost Ideal Demand System specification we have
For the Quadratic specification (2.1b)
with: ln a(p t ) = α 0 + Σ j α i ln p it + 0.5 Σ i Σ j γ ij ln p it .ln p jt and b(p t ) = Π i p it βi where w iht is the budget share for good i, individual h and period t, p it the price of good i, m ht is household's total income in period t, part the imputed probability of the household's members participation in informal activities and Z ht all other socio-economic variables. Because of the possible endogeneity due to measurement errors of the income variable, it is instrumented by the total expenditure, the head of household's age and his/her social category. As the estimated parameters α i , β i , γ ij bring non-linearity into the equation, a first step consists in estimating equation (2.1b), using a Stone price index a(p t ) = with the average budget share of good i for individuals and periods (that is, imposing α 0 = γ ij = 0 and α i = in the true price index a(p t )). Price elasticities can be corrected to take into account the difference between the exact price index a(p t ) and the Stone index, as described by Pashardes (1990) . In the second step, the β i estimated are used to compute b(p t ). At each step, b(p t ) is updated and the system is linear in its parameters. This procedure ensures that the quadratic specification which is estimated corresponds to the integrable QAIDS system. Blundell and Robin (1999) proved the consistency and asymptotic efficiency of this iterative procedure compared to the maximum likelihood estimate. The estimation is made under the sole additivity assumption, as homogeneity is not accepted by the data, except for clothing (note that the results are similar when homogeneity is constrained). The "between" and "within" parameters are estimated by pooling the three surveys with quarter and period dummies, to take into account all institutional changes. The convergence process is rather low, b(p) converging at the 75 th iteration.
The Effect of Informal Market Participation on the Consumer Behavior
The Almost Ideal Demand System model (2.1a) is estimated on the 1995 Polish Household Budget Survey for 10 aggregated consumption items, considered as a demand system with budget constraint (Appendix B, Table B5 ). Then, a panel sample covering the period 1994-1996 is used for a system estimation (Appendix B, table B6). The final estimation (Appendix B, Table B7 ) is performed using the same panel sample applying the quadratic version of the model (QAIDS). This leads to three conclusions:
(a) The estimated coefficients of the probability of participation in the informal economy are very close for the separate, equation-by-equation, demand system and between transformed data estimates, except for the item Culture and Education (traditionally a poorly defined category). For six groups of commodities out of eleven, the estimated probability of participating in the black market has a significant effect on regular expenditures in all types of estimation (see Tables B6 and B7 in Appendix B). The effect is clearly positive for Food, Alcohol and Tobacco, Transport and Communication, with values from 10% to 30% of the budget share, with an average probability of 0.3. The coefficient is negative for all other product groups, especially for three services: Health, Education and Cultural expenditures (note that, under the additivity restriction, the coefficients for all groups sum to 0). Such a negative effect of participation in the informal economy corresponds to a substitution between informal and regular expenditures: expenditures for goods or services in informal markets substitute for official expenditures. This substitution may be important for the three services which have the larger negative coefficients. A positive effect may be due to the influence of latent variables both on participation in informal markets and on the regular expenditures. Suppose, for instance, that the household is relatively poor in its reference population. This relative position tends to increase its food expenditures, compared to the normal effect of its current income (see Gardes, 2007 , for the theory and an empirical analysis of this relative income effect). On the other hand, relative poverty increases the tendency of participating in informal markets, so that a positive relationship appears between these two variables. 14 Therefore, income effects computed independently of a household's relative income position would under-estimate its food consumption and artificially create a positive effect of the probability of participating. Conversely, luxury goods such as culture or health expenditures may be over-estimated. In a sense, the inclusion of this probability among the determinants of household expenditure controls for relative income effects. It is important to take into account both variables -relative income and black market participation -but this requires modeling explicitly the relative income effects, which is a difficult task. (b) The comparison of the total expenditure elasticities (estimated by QAIDS) for two sub-populations -participating or non-participating households -is given in Table 4 . Half of the commodity groups have different time-series elasticities for the two sub-populations, but the order between the elasticities of the participating or nonparticipating households is not the same for cross-section and time-series elasticities. Moreover, those commodities which are characterized by a large positive influence of participation (estimated in the constant) do not have a higher income elasticity (in the "within dimension") in the participating population. Perhaps the three types of participation do not have similar effects concerning the income elasticity.
income declaration, but the specification on instrumented total expenditure theoretically excludes such an underestimation. The explanation of the order between time-series elasticities, which are theoretically unbiased by the existence of permanent latent variables (the cross-section elasticities can be biased in this case), cannot rely on relative income considerations: a continuous increase of households' income may not provoke a substitution between unofficial and official commodities, thus no endogenous bias may appear in the time-series income elasticities. The order of these time-series elasticities may perhaps be partly explained by varying consumer behavior between rural and non-rural households. It can be also observed that participating households have higher income-elasticities for commodities which are already highly elastic (clothing, dwelling charges, transport and communication), as if the supplementary income from informal activities or savings due to smaller prices on the black market are principally spent on groups of luxury commodities.
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It should be noted that it is highly plausible that the different types of participation in the informal sector differ between the rich and the poor: the former may buy unofficial goods and hire employees in the informal sector, while the latter may also buy goods (but different types of commodities) and sell their work informally. So, it may be important to differentiate these three types of participation to analyze consumption patterns and the constraints faced by the population.
(c) Another interesting feature of these statistics lies in the revealed choice conditions through the computation of shadow prices, corresponding to rationing constraints or the existence of non-monetary resources. Such hidden determinants have been proved to explain the frequent biases in cross-section elasticities, compared to time-series. These shadow prices are defined by changing consumption, through price effects, in exactly the same amount as the change which is attributed to some latent variable. They measure, in price terms, the influence of this unobserved latent variable. For instance, optimizing under a rationing constraint (or conditionally on a definite amount of time spent in the consumption activity) lowers the optimal expenditure for the constrained commodity by exactly the same amount as that which is driven, through some calibrated direct price elasticity, by a price increase of a certain value for this commodity (see Appendix in Gardes et al., 2005 ; details and a more general model can be found in Gardes, 2008) . Table 6 presents these shadow prices for participating and non-participating households. Shadow prices are negatively related to a household's income, when it participates in the informal economy. In contrast, they are positively related to income for non-participating households. This means that full prices (integrating these shadow prices) are greater for the poor among participating households, and vice-versa for rich nonparticipating households, which may create an incentive for the poor to gain from their 
Conclusion
The use of the survey describing at the individual and household levels different types of informal activities (working, buying, hiring) makes it possible to explore many new aspects of the mechanics of underground economies. The characteristics of participants in informal markets differ when considering various types of underground activities, but generally they are related to constrained employment. Firstly, the rural population appears as the main actor in informal markets, probably because of the income constraints, and also because labor markets are less developed in the countryside. Secondly, age and education levels do not seem to influence informal participation, which may indicate that such participation is more distributed over the whole population in Poland than in other countries. Thirdly, the average regional unemployment rate is positively related to informal participation, even when the influence of a household's regular activity has already been taken into account. It may indicate the existence of a network effect: a larger supply of informal goods and services increases a household's exposure to informal activities, thus giving rise to greater household participation in informal markets. Last, single men and women are more active in the informal economy, while large families seem to be less prone to participating in informal markets than families with only one or two children. It is possible that some supplementary cost of participating in the informal economy exists for larger families compared to smaller ones.
The analysis of the characteristics of participants in informal markets thus confirms that working, buying and hiring in informal markets are mutually dependent. This is particularly the case of working and buying or hiring and buying, through "network effects", whereby any contact with the underground economy facilitates other entries. We test the importance of these dependencies using a set of bivariate estimations. The probability of buying informally increases by 0.45 when a household shifts from not working informally to working informally. More generally, the shift in probability of participating in informal labor markets (working or hiring) from 0 to 1 increases the probability of buying by 0.48. These effects are particularly high, when compared with the average participation in informal consumer markets of 0.15. This confirms the interest in testing a structural model such as proposed by Fortin et al, 2002 , in order to analyze the dependencies between various informal market participations and the potentially associated social stigma.
We analyze the possible existence of this network effect also indirectly, comparing the cross-section and time-series differences of income elasticities observed for participating and non-participating households. This analysis, based on a matching method combining a labor force survey and a family budget survey, in fact shows that a household's consumer behavior does depend (either negatively or positively) on the commodity group, and on informal market participation by the household. Moreover, the difference between the cross-section and the time-series estimates of the income effect is lowered by the presence of a participation probability among the explanatory variables, which is an important indication that this participation acts as a proxy for a lot of latent variables which cause the endogeneity biases in the cross-section estimates. It may be important to take into account an imputed participation rate to be able to estimate income-elasticities on the cross-section lowering the endogeneity bias. The shadow prices indicating the presence of constraints or non-monetary resources (such as those proceeding from a hidden time constraint) seem to depend on a household's participation in the informal economy. This indicates that those participating households may face different economic costs which explain their participation in informal markets. 
Unregistered Economy Survey (Extended Labor Force Survey (ELFS), GUS 1995
The new phenomenon of informal employment as a collateral consequence of emerging and increasingly dramatic unemployment was the main motivation for a special study conducted by the Polish Statistical Office (GUS) in 1995. One of the most important points of interest was the probable over-estimation of the scale of formal unemployment due to the evaluation of the number of formally unemployed persons working in unregistered activities, induced both by tax evasion in the new private sector and by the possible combining of unemployment benefit with informal work. A large scale survey was launched with questions on hidden market activities as a part of the regular Labor Force Survey (LFS). LFS is a household based survey. Ordinary dwellings are selected in a two-step sampling method. The working status questions apply to household members aged 15 and more. A specific questionnaire was elaborated and presented to half of the households selected for the quarterly LFS. A principle was adopted in using this study relating to the sub-sample of persons finishing their cooperation with GUS, after having participated in three consecutive waves of the LFS. In total over 11000 households took part in the study, and the information about 25,600 persons living in Poland was collected. Only 546 persons refused to take part in the survey. The survey was performed in August 1995.
The main features of the hidden economy survey were: -Its nationwide character: thanks to the modular character of the survey matched with the LFS study, all information is representative for the whole population and by applying appropriate weights, national estimates can be obtained.
-Common core variables with the LFS study: in addition to specifically "hidden market" questions, all socio-economic information on households is taken from the LFS study.
-The demand and supply sides of the phenomenon: information was collected on both the demand for informal work and supply of labor in the hidden economy, by asking corresponding questions of workers and persons running a private business.
-Informal work characteristics: the distinction was made between persons working only in the hidden sector and those combining work in the formal and hidden ones.
-Different types of informal jobs were distinguished. Detailed characteristics of all types of activities in the informal sector are given: hidden market consumption characteristics, reasons for taking an informal job, as well as incomes and expenditures in hidden markets. 
The Polish Household Budget Surveys (HBS) and Panels
Household budget surveys have been conducted in Poland for many years. In the period analyzed, the total annual sample size was about 30,000 households, which represents approximately 0.3% of all households in Poland. The data were collected by a rotation method, on a quarterly basis. The master sample consists of households and persons living in randomly selected dwellings. To generate it, a two stage (and in the second stage, a two phase) sampling procedure was used. The full description of the master sample generating procedure is given by Kordos et al. (1991) .
Master samples for each year contain data for four different sub-samples. Two subsamples started to be surveyed in 1986 (1992, 1996) and ended with the four-year survey period in 1990 (1996, 2000) . They were replaced by new sub-samples in 1990 (1993, 2000) . Another two sub-samples of the same size were started in 1987 (1993, 1997) and followed through to 1990 (1996, 2000) .
For this four-year period for every annual sub-sample, it is possible to identify households participating in the surveys in all four years. The checked and tested number of households is 3707 and 3052 for the earlier and later panels respectively. The available information is as detailed as for the cross-sectional surveys: all typical socio-economic characteristics of households and individuals are present, as well as details on income and expenditures.
The period 1987-1990 covered by the Polish panel is unusual even in Polish economic history. It represents the shift from a centrally planned, rationed economy (1987) to a relatively unconstrained fully liberal market economy (1990) . Thus, the transitory years 1988 and 1989 produced a period of a very high inflation and a mixture of free-market, shadow and administrated economy. The 1993-1996 panel reflects the main transition period, the 1997-2000 period corresponds to the post-transition, high economic growth period, with relatively low inflation, decreasing unemployment and a generally improved socio-economic situation in the context of an almost totally liberalized economy.
In our estimations, we use both a three year period 1994-1996 of the 1993-1996 4 panel, and cross-section data for 1995 containing the same variables. The number of households (our observation unit) in the panel is 4809, and about 32000 in 1995 survey. For descriptive statistics see Table A2 . 
